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ABSTRACT 
 
FACTORS PERCEIVED BY MULTIFAMILY PROPERTY OWNERS AND MANAGERS AS 
BENEFICIAL IN IMPROVING ENERGY EFFICIENCY 
 
Alex David Arneson, B. S. 
University of Nebraska, 2018 
 
Advisor:   Dr. Zhenghong Tang 
Maintaining the existence of affordable housing stock is an important goal for most cities and 
communities, as well as at the state and national level.  Compared to single-family housing, the multifamily 
housing sector poses a unique set of challenges and barriers related to investments in energy efficiency.  With 
more than 50 million Americans, many of whom are low income, living in multifamily housing, this sector 
presents vast opportunities to reduce energy consumption.  Reducing our carbon footprint has become an 
important issue in today’s society.  More than ever, there is increased demand to incorporate ‘green’ sustainable 
design elements and technologies into new or rehabbed multifamily properties. 
This research project examines the need for and benefits of energy efficiency in multifamily housing, as 
well as the challenges, barriers and incentives available to property owners/managers to invest in energy-
efficient measures.   
A 3-part, 11-question survey was administered to 15 selected multifamily property owners and managers 
in Lincoln, Nebraska.  Specifically, the study sought to answer the following research question:  What factors 
do multifamily property owners/managers and maintenance staff perceive as beneficial in improving energy 
efficiency?  Survey questions focused on energy efficiency and sustainability efforts in multifamily housing 
related to heating and cooling systems, appliances, lighting, water consumption, and property amenities.  
Respondents were asked to identify energy-efficient sustainability measures from a checklist generated from the 
review of literature. 
 
 
Respondents were asked to identify challenges, barriers, and incentives that discouraged or encouraged 
their adoption of energy-efficient conservation measures. Nine of the fifteen surveys were returned (60% 
response rate).  The majority of respondents were property managers and maintenance staff (78%), reporting on 
properties with more than 100 units (78%) ranging in age from new to 30 years.   
 The literature review and research findings indicate that although multifamily residential properties 
present a tremendous opportunity for energy savings, property owners/managers are reluctant or unable to take 
advantage of energy efficient programs, investments and incentives, primarily due to lack of capital or financing 
as well as lack of control over tenant behavior.  Respondents cited energy rebates and funding for alternative 
energies as incentives. 
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CHAPTER  I 
Factors Perceived by Multifamily Property Owners/Managers as 
Beneficial in Improving Energy Efficiency 
Introduction 
The multifamily housing sector poses a unique set of challenges and barriers related to investments in 
energy efficiency.  With more than 50 million Americans living in 24 million multifamily units, this sector 
presents vast opportunities to reduce energy consumption and associated greenhouse gas emissions (New 
Energy Star Resources for the Multifamily and Entertainment Industries, 2010).  Energy efficiency not only 
reduces operating costs, increasing net operating income, but also represents an important marketing niche as 
the demand for ‘green’ living increases.   
 Although multifamily residential properties present a tremendous opportunity for energy savings, 
property owners and managers are often reluctant or unable to take advantage of energy efficient programs, 
investments and incentives.  Aging multifamily housing stock is typically less efficient than newer buildings 
and presents both challenges and opportunities for owners.  As existing buildings continue to age, multifamily 
building owners, especially low-income housing providers, face increasing operational costs.  Maintenance and 
improvement priorities often compete with energy efficiency upgrades for limited financial capital.  Older 
multifamily structures are particularly vulnerable to inefficient appliances and systems due to their advanced 
age.  As a result, building owners often lack the upfront capital needed for energy efficient retrofits.  
Significance of the Study 
Reducing our carbon footprint has become an immensely important issue in today’s society.  Now, more 
than ever, there is increased demand for builders and property owners to incorporate sustainable design 
elements and ‘green’ technologies into new, rehabbed or retrofitted multifamily properties.  Much of this 
pressure stems from state, city or community levels. 
Renters, however, are becoming more appreciative of the benefits of ‘green’ design and lifestyles.  They 
are requiring eco-friendly elements in their housing, even if they have to pay more.   By investing in energy-
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conservation measures in multifamily housing, both owner/property managers and tenants, not to mention the 
environment, can benefit from reduced pollution, reduced energy bills, reduced water usage, and increased 
energy savings.   
Purpose of the Study 
This research project examines the need for and benefits of energy efficiency in multifamily housing, 
challenges and barriers, and incentives available to property owners and/or managers to invest in energy-
conservation or energy-efficiency measures.   
The purpose of this research project is to examine the benefits and incentives, as well as challenges and 
barriers, to energy efficiency of multifamily residential units, defined by the federal Fair Housing Act (FHA) as 
“multifamily buildings with five or more units, including rooming houses” (Fair Housing SC, 2018).  The study 
seeks to (a) identify perceived benefits and incentives, as well as challenges and barriers to energy efficiency 
and conservation in multifamily residential units, (b) assess energy-saving/conservation measures in 
multifamily residential units, and (c) identify incentives that might encourage multifamily property owners or 
managers to implement energy-saving conservation measures in their multifamily structures.  Energy-efficiency 
measures will focus primarily on how multifamily property owners can reduce energy use related to heating and 
cooling systems, appliances, lighting, cooking and water consumption.   
Statement of the Research Question 
Specifically, the study seeks to answer the following research question:  What factors do multifamily 
property owners/managers and maintenance staff perceive as beneficial in improving energy efficiency?   
 This research study will be qualitative research that seeks the input and opinions of multifamily 
property owners/managers and/or its maintenance staff.  In order to answer this research question, a three-part, 
11-question questionnaire will be administered by email to selected property owners/managers and/or 
maintenance staff personnel of multifamily residential units located in Lincoln, Nebraska.  After a review of the 
literature, the questionnaire will be developed from the current literature.  Survey questions will focus on energy 
efficiency in multifamily housing related, but not limited to, heating and cooling systems, appliances, lighting, 
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and water consumption.  The research is limited only to multifamily housing and will not address energy 
conservation or energy efficiency measures for single-family home structures.  
Part I of the survey will consist of three demographic questions relating to age of the multifamily 
property(ies), total number of apartment units within the multifamily complex, and whether the respondent is 
the property owner, property manager, or maintenance staff.   
Part II of the survey will include six questions that ask the respondents to identify energy efficiency and 
sustainability measures utilized in their multifamily housing properties related to amenities, HVAC and 
electrical, appliances, water conservation, lighting, and waste/trash management.   
Part III of the survey asks respondents to identify barriers and challenges that possibly discouraged or 
prevented the implementation or adoption of energy efficiency measures in their properties, as well as identify 
incentives which would encourage them to take advantage of energy-saving measures. 
The goal is to collect data from participating respondents that total 100 or more apartment units within 
buildings owned or managed by the respondents in Lincoln, Nebraska. 
Organization of the Study 
 The research paper is divided into five chapters, organized as follows: 
Chapter I ............................................................................................ Introduction and Statement of the Problem 
Chapter II .............................................................................................................................. Review of Literature 
Chapter III ......................................................................................................................... Research Methodology 
Chapter IV ................................................................................................................... Summary and Conclusions 
Chapter V ..................................................................................................... Recommendations for Further Study 
 Additional sections include the following:   
• List of Tables 
• List of Figures 
• Works Cited 
• Appendix A:  Survey Instrument 
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CHAPTER 2 
Review of Literature 
The Importance of Energy Efficiency in Multifamily Housing 
The importance of implementing energy efficiency and energy-conservation measures in multifamily 
housing provides benefits to both property owners/managers as well as to the multifamily residential tenants, 
many of which are low-income.  These benefits are both direct (financial) as well as indirect (non-financial). 
Financial Benefits of Energy Efficiency in Multifamily Housing 
The financial potential for energy reductions in multifamily buildings is well documented in both the 
market-rate and low-income multifamily sectors.  By pursuing cost-effective retrofits, the efficiency of 
multifamily buildings could potentially improve by 30 percent for natural gas and 15 percent for electricity, 
resulting in annual energy bill cost savings nationally of nearly $3.4 billion (American Council for an Energy-
Efficient Economy (ACEEE), 2014).  According to a report issued in 2013 by Energy Programs Consortium 
(EPC), the potential volume of energy efficiency improvements in low-income multifamily housing in the 
United States could be as much as $30 to $50 billion, with an even greater impact on quality of life and 
affordability for low-income households (Energy Programs Consortium, November 2013).  Retrofits also 
make housing affordable by reducing operating and maintenance costs and help address the climate crisis by 
reducing fossil fuel consumption. 
Although building developers and the construction industry have a history of encouraging and 
implementing energy efficiency in single-family home construction and remodeling, multifamily energy 
efficiency efforts lag in comparison.  In its “Evidence Matters” report issued by HUD in 2011, frustration was 
expressed about “the sluggish pace of energy-efficiency improvements in the multifamily rental housing sector” 
(United States Department of Housing and Urban Development, 2011, p. 1).  An analysis of 2005-2009 data 
collected from the U.S. Residential Energy Commission revealed that multifamily rentals average 34% fewer 
energy efficiency features than other types of housing, both nationally and in every region of the United States 
(Pivo, 2012, p. 1).  Due to financial restraints of low-income renters, property owners and managers may 
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likewise struggle to finance repair projects or invest in energy efficiency projects.  Property owners and 
managers must ultimately make the decision on whether or not to invest in energy efficiency even though they 
may not benefit directly from the savings.  “Despite the benefits of green rehab, the multifamily market remains 
underserved due to the unique nature of a multifamily property being a commercial building for residential use” 
(ICASTUSA, 2016). 
Regardless of barriers and challenges in the multifamily residential sector, emphasis on energy 
efficiency and conservation has continued to increase.  This may be partially due to the increased demand for 
affordable housing, as families and individuals most in need of affordable housing are typically affected the 
most by higher energy costs.  As residential energy-efficiency programs across the country expand, increased 
attention is focused on households living in multifamily rental housing.  Census data from 2010 show that 
nearly 60% of multifamily properties were built prior to 1980, more than half of which are at least 50 years old 
(ICASTUSA, 2016).  These aging properties are inefficient and often in need of significant rehab.   
According to the National Multifamily Housing Council (NMFC), the majority of multifamily buildings 
have five or more units and are renter occupied by predominantly low- and moderate-income families (NMFC, 
2017).  Nationally, renters constitute up to 88 percent of residents in multifamily housing, with an average 
median income that is only 50 percent of that of homeowners (Deutsche Bank , 2012).  In 2016, there were over 
23 million housing units categorized as multifamily, representing 18 percent of the total housing market in the 
nation (Port, 2017).   
Table 1 “Composition of National Housing Market” shows the number of units associated with each 
housing type, whereas Figure 1 illustrates the segmentation of the multifamily market as a whole based on 
number of units. Structures with five to nine units accounted for 27 percent of multifamily buildings, properties 
with 10-19 units accounted for 25 percent, and properties with more than 20 units accounted for 48 percent 
(Regional Energy Efficiency Organizations, 2016) .   
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                                                         Table 1 Composition of National Housing Market 
Source:  U.S. Census Bureau, 2010-2014 American Community Survey 5-Year Estimates of Selected 
Housing Characteristics. 
 
 
Figure 1 Composition of National Housing Market by Segment 
Source:  U.S. Census Bureau, 2010-2014 American Community Survey 5-Year Estimates of  
Selected Housing Characteristics. 
 
Energy efficiency in multifamily rentals is important because home energy costs, in addition to rent, is a 
significant component of low-income family budgets.  The relationship between energy efficiency and 
affordability of multifamily housing in the United States has become increasingly important as energy prices 
continue to rise much faster than other goods and services. 
According to the Energy Efficiency For All consortium, low-income families spend up to 20 percent of 
their income on energy (Energy Efficiency for All, 2018).  The American Council for an Energy Efficient 
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Economy (ACEE) cites that low-income multifamily residents are the most vulnerable to the high cost of 
wasted energy by spending higher proportions of their income on utility bills (Drebhobl, 2016).  Compared to 
property owners, “Renters have a lower annual median income and higher median annual utility cost and energy 
burden (the percentage of household income spent on energy expenditures) compared to owners” (Drebhobl, 
2016).  The apartments often need repair, have older appliances, and operate with less-efficient heating and 
cooling equipment.  “On average, low-income multifamily residents spend 5% of their income on utility bills, 
which is more than triple what other households spend” (Samarripas, 2017).  Because these low-income 
multifamily households incur a higher energy burden, residents would benefit significantly from retrofits that 
reduce their energy costs and free their budgets for other essential expenses.  
The potential for energy reduction in multifamily buildings is enormous, accounting for a quarter of the 
total energy efficiency saving potential in the United States, approximately $16 billion in possible savings 
(Deutsche Bank , 2012).  “By initiating cost effective, deep-energy retrofits that reduce energy consumption by 
between 15 and 30 percent, the annual energy cost savings nationally could be near $3.4 billion” (Port, 2017).  
According to The Journal of Epidemiology and Community Health, the installation of energy efficiency 
improvements resulted in savings to tenants that were double the cost of investment (Deutsche Bank , 2012).  
Multifamily tenants participating in New York City’s $mart Assisted Multifamily Program saved an average 
$298 annually from a combination of reduced energy bills and a healthier living environment (Neal, 2012).   
Indirect Benefits of Energy Efficiency in Multifamily Housing   
In addition to the financial benefits for both tenants as well as property owners and managers, energy 
efficiency improvements also yield indirect benefits, particularly related to improvements in indoor air quality 
for tenants resulting from efficiency upgrades.  Retrofits would provide billions in utilities savings as well as 
significantly improve the quality of living for multifamily tenants by making housing safer, more comfortable, 
and healthier.   
Children and the elderly are particularly susceptible to these health impacts.  Tenants are less likely to 
suffer from accidents resulting from unsafe efforts to control indoor climate. According to the Self Help ‘green’ 
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organization in Durham, North Carolina, poor indoor air quality disproportionately affects minority and low-
income children, who are 30 to 50 percent more likely to have a respiratory ailment than other children (Neal, 
2012).  Open windows, for instance, also present a safety hazard to young children who may fall out, and the 
use of ovens or other informal sources of heat create a significantly higher risk of fires in the home (Deutsche 
Bank , 2012). 
Barriers to Energy-Efficiency Retrofits in Multifamily Housing 
In a 2016 blog post by the International Center for Appropriate and Sustainable Technology 
(ICASTUSA), the following were identified as barriers to ‘green rehab’ in retrofitting multifamily housing for 
energy efficiency (Barriers to Achieving Sustainable and Affordable Housing): 
• Split incentives, wherein owners lack the incentive to invest in efficiency, because they do not 
benefit from the utility savings; 
• Lack of control over tenant behavior, including lack of motivation by tenants to exercise energy-
efficient measures; and 
• Lack of knowledge and resources at the ownership level; 
• Small project size, in which larger projects allow for volume efficiency, which lower costs as 
compared to smaller projects;  
• Financing challenges; and 
• Heavily subsidized programs.  
In a 2017 online report “Multifamily Energy Efficiency Retrofits: Barriers and Opportunities for Deep 
Energy Savings,” collaboratively issued by five regional energy efficiency organizations (REEOs), many of the 
same major barriers and opportunities for increasing energy efficiency through the retrofit of multifamily 
buildings were identified, as follows (Port, 2017).   
• Split incentives between tenant and owner investment in energy retrofit measures; 
• Limited energy efficiency programs and services targeting the multifamily sector; 
• Lack of data on energy use; 
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• Constrained policies to advance efficiency in the sector; and 
• Scarcity of capital and financing options (Port, blogpost, 2017). 
Figure 2 Barriers and Opportunities for Increasing Energy Efficiency Through Retrofit of  
  Multifamily Buildings 
 
Source:  http://www.neep.org/blog/shrinking-barriers-increase-energy-savings-multifamily- buildings-
nationwide  
 
Barriers to energy efficiency in the multifamily sector differ from those in the single-family housing 
sector, which often depend on financial incentives offered through traditional energy programs to motivate 
participation.  In a 2013 MIT Energy Efficiency Strategy Project report on energy efficiency barriers in tenant-
occupied rental housing, the author concluded that instead of financial barriers, “the most problematic barriers 
in the multifamily sector are social in nature” (Cook, 2013, p. 1).  “The primary social impediment to efficiency 
in the multifamily sector is the lack of resident control in building energy decisions” (Cook, 2013).  Cook 
elaborates, “While a single resident may make some energy improvements autonomously, most energy 
efficiency upgrades must be implemented at the building scale. The diffusion of decision-making power makes 
it difficult to obtain commitment to participate in efficiency programs in multifamily buildings” (2013).  The 
MIT report also cites the problem of split incentives in achieving energy efficiency in multifamily housing.   
Split Incentives 
According to a 2012 study conducted by the Wisconsin Division of Energy Services on energy 
efficiency in multifamily buildings, “The single largest barrier to improving the energy performance of 
multifamily building structures is the ‘split incentive’ that drives many multifamily management decisions”  
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(p. 2).  Split incentives occur when those responsible for paying energy bills--the tenant--are not the same as 
those making the capital investment decisions--the building owner, landlord or property manager (HVAC 
HESS, 2013).  As a result, split incentives become a barrier to implementing energy efficiency measures in 
multifamily buildings. While multifamily property owners usually pay for water use and utilities in common 
spaces, the tenants typically pay the utility bills for their apartments. The property owner or manager may 
choose not to make the necessary energy-saving upgrades when the benefits associated with the resulting 
energy savings go to the tenant.  Consequently, owners lack the incentive to invest in rehab upgrades, because 
they do not directly benefit from the utility savings. 
 However, there appears to be some disagreement about describing ‘split incentives’ as the greatest 
barrier to the implementation of energy-saving measures.  Results from 2007 and 2009 evaluations of Southern 
California Edison Multifamily Energy Efficiency Rebate programs found that very few multifamily property 
managers/owners identified ‘split incentives’ as an impediment to energy-efficient improvements in their tenant 
units (Southern California Edison, 2010, p. 1).  When asked why they installed energy-efficient upgrades in 
their tenants’ units when tenants pay their own energy bills, the most common response from property owners 
and managers was that they thought that “if their tenants could save money on energy costs, they would have 
more money left over for rent” (Southern California Edison, 2010, p. 1).  Other reasons cited included 
improving tenant satisfaction and increasing property values by replacing old lighting fixtures. The study 
concluded that, “By making energy-efficient improvements in their tenant units, property managers are acting in 
their own economic self-interest” (Southern California Edison, p. 1). 
Lack of Control Over Tenant Behavior 
 Most studies of residential energy efficiency focus on single-family homes and on retrofits done by 
homeowners, not renters.  Although changing tenant behavior could significantly increase the energy savings in 
multifamily buildings, tenants often lack the incentive to make such changes unless it would benefit them 
financially.  In situations where the tenants pay utility and water bills, the incentive is the cost savings.  When 
the property owner pays the utility bills, the financial incentive for the tenant diminishes. 
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 Despite the challenges facing multifamily property owners, energy audits, rebates, installation programs, 
and energy-saving information for tenants are available to encourage energy conservation.  For example, the 
Southern California Gas Company (SoCalGas) offers programs of energy improvements funded by its gas 
customers.  Qualifying owners and managers of multifamily buildings can receive no-cost energy audits, 
products and installation of energy-efficient low-flow showerheads, kitchen and bathroom aerators, thermostats, 
and demand controls on hot water recirculation systems (SoCalGas, 2018).  Educating multifamily tenants to 
turn off lights in unoccupied rooms, turn down the heat in winter, and reduce water consumption are no-cost 
solutions promoting energy efficiency. 
Lack of Knowledge and Financial Resources at the Ownership Level 
 When capital improvements are needed, multifamily property owners typically seek the lowest bids to 
rehab their property.  “By hiring contractors who do not specialize in green upgrades, owners miss the chance to 
be made aware of the benefits including financial incentives available for green upgrades” (ICASTUSA, 2016). 
According to Ravi Malhotra, President and Founder of ICAST-Denver, “A comprehensive energy audit that 
includes an itemized assessment of all energy-efficiency, water conservation and renewable energy options can 
be an effective way to help multifamily owners overcome their lack of knowledge and help select the optimal 
solution” (Malhotra, 2015).   
Energy audits evaluate building systems and characteristics that affect energy consumption (i.e. heating 
and cooling, hot water, appliances, and lighting) and assess the potential for improving energy efficiency.  An 
energy audit of a building determines how much energy the building currently uses, which measures would 
reduce energy use in the building, their costs and the energy saved from those measures. State programs often 
pay 100 percent of the cost of the audit for a low-income building (Brown & Wolfe, 2007).  
While these programs are effective in encouraging property owners to implement energy-efficiency 
measures, owners often think that ‘green’ upgrades should always be low-cost or free. As a result, they may not 
take advantage of other programs that have a fee or cost.  According to the International Center for Appropriate 
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and Sustainable Technology, some programs do not cover more extensive retrofits, causing property owners to 
miss out on the larger ticket items that typically provide greater savings and other benefits (ICASTUSA, 2016). 
In today’s current political and economic climate, governmental budgets at the local, state and national 
levels are being cut or eliminated.  As a result, necessary funding for retrofitting or rehabbing multifamily 
properties are limited or unavailable.  “This lack of government funding will at minimum hinder and in many 
cases prevent owners from making the necessary retrofits/rehabs (“green rehab”) needed on their properties” 
(Malhotra, 2015).  
Another reason for the lack of building owner financing is the lack of knowledge about the availability 
of multifamily rehab programs.  “Many states have no multifamily programs at all, and sometimes it is unclear 
which category, if any, multifamily falls into--commercial, residential, or low income” (Energy Programs 
Consortium, November 2013, p. 15). 
Incentives for Energy-Efficiency Measures in Multifamily Housing 
By investing in energy-conservation measures in multifamily housing, both owner/property managers 
and tenants, not to mention the environment, can benefit from reduced pollution, reduced energy bills, reduced 
water usage, and increased energy savings.  The affordability of energy-efficient lighting, appliances, heating 
and cooling systems, water-conserving plumbing, as well as the increased availability of incentives for 
implementing energy-conservation methods and materials, has encouraged multi-family residential property 
managers and maintenance supervisors to re-evaluate how to take advantage of these measures.  Industry 
certifications as well as energy rating scoring systems have also provided the impetus for property owners and 
managers to adopt sustainable, energy-efficient measures. 
Energy Star®  Program 
The Environmental Protection Agency (EPA) encourages energy efficiency and conservation through its 
Energy Star® program, established by the EPA in 1992 under the authority of the Clean Air Act.  Energy Star is 
a voluntary program that identifies and promotes the adoption of energy–efficient products and practices in 
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order to reduce energy consumption, improve energy security, and reduce pollution through voluntary labeling 
of products and buildings that meet the highest energy efficiency standards (About Energy Star, 2018).   
Energy Star® methodology for determining energy-efficiency and energy conservation scores is based 
on property type in the United States and Canada.  Energy Star has energy scores available for 16 types of 
property structures: (1) data centers, (2) hospitals, (3) hotels, (4) K-12 schools, (5) medical offices, (6) multi-
family housing, (7) offices and courthouses, (8) parking structures, (9) residence halls/dorms, (10) retail and/or 
wholesale stores, (11) senior care communities/centers, (12) supermarkets and grocery stores, (13) swimming 
pools, (14) warehouses, distribution centers, refrigerated warehouses, (15) wastewater treatment plants, and (16) 
worship facilities (Energy Star Details by Property Type, 2018). 
Using an Energy Star® score ranging from 1-100, property owners and managers are able to compare 
their building’s energy consumption against that of similar buildings across the country.  In calculating the 
Energy Star score, buildings are compared against other buildings nationwide with the same primary use.  A 
score of 50 represents median energy performance, while a score of 75 or better indicates the structure may be 
eligible for Energy Star® certification (How the 1-100 Energy Star Score is Calculated, 2018).   
The purpose of this score is to assess the energy performance of a property relative to its peers, taking 
into account the climate, weather, and activities at the property. To identify building activities that are 
significant drivers of energy use and then adjust for those factors, a statistical analysis of the peer building 
population is calculated; the result of this analysis is an equation that predicts the energy use of a property. This 
energy use prediction is then compared to its actual energy use to yield a 1 to 100 percentile ranking of 
performance, relative to the national population (Energy Star Code for Multifamily Housing, 2016). 
 The EPA first released Energy Star® scores for multifamily housing in September of 2014.  Multifamily 
housing buildings must have at least twenty or more residential living units in order to receive an Energy Star® 
score, which applies to individual buildings as well as properties with multiple structures (Energy Star Score for 
Multifamily Housing, 2016).  The analysis for multifamily housing is based upon survey data from an industry 
survey conducted by the Federal National Mortgage Association (“Fannie Mae”).  Adjustments are made for 
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number of units; number of bedrooms per unit; weather and climate (using heating and cooling degree days, 
based on postal code); and percentage of units located in low-rise buildings (Energy Star Score for Multifamily 
Housing, 2016). 
Sustainability Legislation, Ordinances, and Programs 
 Various government multifamily support programs and policies influence the adoption of energy-
efficiency measures in the multi-family housing sector.  Housing support programs operated by the U.S. 
Department of Housing and Urban Development (HUD) subsidized 5.7 million—or approximately one-third—
of all multifamily rental units in 2000, the most recent year for which this data is available (Brown & Wolfe, 
2007).  HUD manages a portfolio of over 20,000 privately owned multifamily properties consisting of 
approximately 1.4 million rental units, many of which consist of properties with Section 8 low-income tenants 
(Carson, 2018).  Secretary of Housing Ben Carson comments, “HUD does not currently have the budget 
resources necessary to support the construction of new projects to replace older multifamily properties” 
(Carson, 2018).  Instead, HUD has implemented a number of “Affordable Housing Preservation Clinics” across 
the nation to encourage multifamily property owners to begin developing and implementing a preservation and 
recapitalization strategy. 
Although many incentives for energy efficiency in multifamily housing is voluntary for either the 
property owner/manager or tenants, the mandate for energy efficiency is increasingly being imposed at the 
community, city/county, state or national level.  While building codes require newer multifamily construction to 
be more energy efficient than older apartment buildings, most multifamily renters live in buildings that are more 
than 10 years old and not constructed to these standards (Anderson, 2016).  As a result, multifamily property 
owners/managers are being required to move in the direction of retrofitting and rehabbing their properties. 
In a 2014 nationwide study about lifestyle preferences conducted by J Turner Research, multifamily 
residents ranked the importance of certain sustainability features when selecting an apartment (Long, Walker, & 
VonWindheim, 2018). The J Turner Research survey found that tenants desired sustainability features in 
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apartments, particularly energy-efficient appliances, apartment location in a pleasant and walkable area, the use 
of renewable energy, and low-flow toilets (Long, Walker, & VonWindheim, 2018).  
 In an online blog about sustainable multifamily apartment building practices, author Janelle Penney 
identified nine energy efficient practices (Penney, 2011): 
1. Water heating:  increasing the thermal efficiency of the water heater, installing solar hot water 
systems, and improving distribution systems; 
2. Heating, ventilation, and air conditioning (HVAC):  replacing outdated HVAC appliances; 
3. Waste diversion:  Mechanized diverters installed in existing waste chutes to sort trash, recyclables, 
and compost can have a payback period of less than one year by reducing a building’s trash volume, 
thus requiring fewer collection days;  
4. Energy-efficient appliances:  Efficient dishwashers and clothes washers save both water and energy; 
5. Reduce the energy load of common-area lighting:  install photocells or timers (for exterior lights) 
and occupancy sensors (for garage and laundry areas); 
6. Water fixtures:  Aerators and high-efficiency faucets and showerheads are some of the easiest ways 
to conserve water; 
7. Energy-efficient toilets:  Toilets installed before 1994 use over twice as much water as today’s 
standard toilet; 
8. Weatherization, including new windows and better insulation; and 
9. Programmable thermostats, compact fluorescent lighting, and efficient ceiling fans, all of which can 
save both electricity and gas. 
Colorado Sustainability Initiatives   
Colorado is among states that have been leading the way nationally in adopting green initiatives, 
sustainability-intensive building codes, more stringent energy codes and legislation that will produce healthier, 
more environmentally responsible multifamily apartment buildings.  For example, Denver’s 2020 Sustainability 
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and Climate Action Plan aims to reduce greenhouse gas emissions below 1990 levels and established a long-
term goal of reducing emissions 80 percent below 2005 levels by 2050 (Hatcher, 2017). 
Many Colorado multifamily construction builders have adopted the AMLI “Green Manifesto,” which 
serves as a guide for developers to adopt green initiatives that will produce healthier, more environmentally 
responsible buildings. “The manifesto guides construction and facility management efforts from the moment the 
ink first lands on the blueprints,” states Erin Hatcher, Vice President of Sustainability for Chicago-based AMLI 
Residential, which issued the manifesto, and “could be a major step toward building a healthier environment for 
the community as a whole” (Hatcher, 2017).  The initiatives set forth in Colorado’s “Green Manifesto” include 
the following measures (Hatcher, 2017): 
• Healthy amenities (i.e., walking trails, fitness centers) that encourage a more active lifestyle; 
• Shared outdoor space limits the amount of water needed for asthenic purposes (i.e., lawn irrigation); 
• Green transportation amenities (i.e., electric car-charging stations, bike storage); 
• “Green” cleaning products instead of harsh chemical cleaning products; 
• Locating multifamily apartment buildings near existing infrastructure, which greatly decreases the 
taxpayer cost of building and maintaining roads, sewers, utilities; 
• Adoption of water-efficiency measures for landscaping and plumbing by offering rebates and 
incentives to developers; and 
• Smaller-sized apartments with limited storage space that use less energy and water as well as 
discourage unnecessary consumption of goods and services.  
Coloradoans appear to embrace the greener, healthier and more responsible lifestyle that apartment 
living provides.  According to Hatcher, “Studies show that apartment dwellers drive fewer miles than those 
choosing single-family living, because the density of housing units supports greener transportation options, such 
as mass transit, carpooling, bicycling and walking” (Colorado Real Estate Journal (CREJ), 2017).   A 
Sustainability Index survey conducted by AMLI Residential of 380 multifamily tenants in the Denver region 
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found that “more than 85 percent of residents believed that living in communities with green amenities was 
beneficial to their health” (Hatcher, 2017). 
Nebraska Initiatives 
In Nebraska, similar guidelines for energy efficiency, conservation, and sustainability are set forth in the 
City of Lincoln’s “Environmental Action Plan,” which identifies thirteen strategies for a greener, cleaner 
Lincoln.  Although the Environmental Action Plan does not specifically address multifamily housing, its 
recommendations focus on consumer education and encourage green living, energy saving practices (City of 
Lincoln Nebraska, 2018): 
• Programmable thermostats; 
• Water heater thermostat lowered to 120O Fahrenheit; 
• Energy Star® light bulbs, appliances, and products; 
• Wash/dry only full loads of dishes and clothes, or air dry dishes and clothes; 
• Take short showers instead of baths; and 
• Plug home electronics (TVs, DVD players) into power strips. Turn the power strips off when the 
equipment is not in use. 
At the state level, there are multiple initiatives for energy-saving loans, including those offered by the 
Nebraska Energy Office (NEO) and the Nebraska Weatherization program.  According to the Nebraska Energy 
Office (NEO) website (http://www.neo.ne.gov/loan), Nebraska Dollar and Energy Saving Loans are available 
statewide through both NEO as well as lending institutions throughout the state Multifamily structures are 
included on the list of eligible qualifying loan candidates.  Loan applications can be submitted for replacement 
of appliances; door/window/wall/ceiling projects, including insulation; heating/cooling/water heating projects; 
lighting projects; and Energy Star ® certified home electronics and office equipment; wind/solar/fuel cell 
projects.  As of April 16, 2018, borrower maximums for these Energy Efficient Housing Loans increased to 
$453,100 (Nebraska Energy Office, 2018). 
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The Nebraska Energy Office also provides financial assistance install energy-conservation measures in 
the homes of income-eligible persons, especially those occupied by the elderly, disabled persons, and families 
with children, through its Weatherization Assistance Program.  Weatherization funds are targeted to the most 
cost-effective energy efficiency measures, as determined by an on-site energy audit of the eligible structure.  
Eligible housing types include owner and renter-occupied single-family homes, manufactured/mobile homes, 
and multifamily buildings (Nebraska Energy Office Weatherization Assistance Program 2018-2019 State Plan, 
2018). 
Tenant Demand for Sustainable Living 
The demand for sustainable apartments is also supported by tenants themselves.  Millennials are coming 
to expect environmental features, including building certifications, in the apartments they rent.  According to a 
survey administered by the National Multifamily Housing Council (NMHC), renters are willing to pay more to 
live in apartment buildings with sustainable features and neighborhoods with high walkability “walk scores,” 
where they don’t have to drive for shopping and services (Anderson, 2016).  The NMHC Residents Survey also 
found that renters are willing to pay extra to live in an apartment building that has recycling or that has earned a 
“green building” certification (i.e., Leadership in Energy and Environmental Design (LEED) from the U.S. 
Green Building Council (Anderson, 2016).  Interestingly, the survey respondents also expressed that marketing 
promotions about apartment buildings should include information about sustainability and green initiatives. 
A similar study found that, buildings with Energy Star® certification had by far the highest satisfaction 
score correlation (among tenants), noting that “the retrofits that inspire an immediate response from residents 
are those that improve the comfort level of their living space, such as added insulation, better windows, and 
better quality LED lighting” (McNulty, 2015).  “Driven partially by the availability of an Energy Star 
certification for existing multifamily efficiency buildings, efficiency in multifamily buildings is set to become a 
major growth area in 2015 and beyond” (McNulty, 2015). 
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Summary of Review of Literature 
The literature review emphasizes the importance of implementing energy efficiency and energy-
conservation measures in multifamily housing.  These benefits are both direct (financial) as well as indirect 
(non-financial) to both the property owners and managers of multifamily housing units, as well as to the 
multifamily residential tenants, many of which are low-income.   
 Tenant demand for energy-efficient, ‘green’ multifamily residential features in their living units has 
been increasing, with tenants realizing that such features promote higher-quality living and health standards, 
while reducing their energy costs.  A primary challenge and barrier to property owners/managers, however, is 
the issue of split incentives, wherein the property owner or manager chooses not to make the necessary energy-
saving upgrades when the benefits associated with the resulting energy savings go to the tenant.  Lack of control 
over tenant behavior in tenants’ motivation to be energy efficient posed additional challenges, as well as lack of 
knowledge about the availability of energy-efficiency programs, loans, and initiatives.  
While single-family homeowners have a wealth of options and financial incentives available to 
encourage them to install energy-efficient water-conservation features, heating/cooling/HVAC systems, 
appliances, and lighting, the literature review found that multifamily residential property owners/managers are 
often reluctant to make those expenditures since they may not benefit directly financially.  However, the 
mandate for energy efficiency is increasingly being imposed at the community, city/county, state or national 
levels.  Newer building codes are forcing multifamily property owners/managers to move in the direction of 
retrofitting and rehabbing their properties to meet newer energy-efficiency requirements. 
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Chapter 3 
Methodology and Survey Design 
 This research study is qualitative research that seeks the input and opinions of multifamily property 
owners/managers and/or its maintenance staff.  Specifically, the research sought to answer the research 
question, What factors do multifamily property owners/managers and maintenance staff perceive as beneficial 
in improving energy efficiency?   
  After a review of the literature, the questionnaire was developed from the current literature.  The 
purpose of this survey is to (a) identify the benefits and barriers of energy efficiency and conservation in 
multifamily residential units, (b) assess existing energy-saving/conservation measures in their multifamily 
residential units, and (c) identify what barriers or challenge discourage the adoption of energy conservation 
measures and (d) identify incentives that might encourage energy conservation in the future.  The survey 
instrument allowed respondents’ personal and business names to remain anonymous.   
 The first section of the questionnaire (Part I) asked respondents to indicate whether they are the property 
owner, manager/landlord, or maintenance staff.  Additional demographic questions inquired about the 
property’s age and number of units.  Part II of the question asked respondents to identify specific energy 
conservation and sustainability measures or features in their multifamily housing related to property amenities, 
HVAC and electrical, appliances, water conservation, lighting, and waste/trash management.  Part III, the final 
section of the questionnaire, solicited the opinions of property owners/managers and maintenance staff 
specifically related to the research statement:  What factors do multifamily property owners/managers and 
maintenance staff perceive as beneficial in improving energy efficiency?  Respondents are asked to identify 
barriers or challenges that have discouraged or prevented them from adopting energy conservation measures or 
features, as well as identify incentives that might encourage energy-efficient measures. 
 The survey instrument was emailed on November 7, 2018, to property owners, managers, landlords, or 
maintenance staff of 15 selected multifamily residential apartment complexes in Lincoln, Nebraska.  Survey 
instructions asked that recipients complete and return the instrument within one week (by November 15) by 
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email or mail.  Seven completed surveys were returned by November 15.  On November 16, the survey was re-
sent to the remaining eight non-respondents, resulting in two additional surveys returned by November 21, 
2018.  In total, there were nine (9) respondents, representing a response rate of 60 percent. 
The goal was to collect data from participating respondents that total 100 or more apartment units within 
multifamily complexes owned or managed by the respondents in Lincoln, Nebraska.  Seven of the nine 
respondents (77.8%) indicated that their apartment complexes contained more than 100 units, for a collective 
unit count of 700 or more. 
 A copy of the survey instrument appears in Appendix A. 
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Chapter 4 
Summary of Findings and Conclusions 
 The summary and conclusions from the review of literature and the survey results will be presented 
question-by-question as shown in the survey.  Data results reflect responses received from nine (9) of the fifteen 
(15) multifamily residential property owners/managers/maintenance staff surveyed in Lincoln, Nebraska 
PART I.  DEMOGRAPHIC INFORMATION 
1. Job Role/Title of Person Completing Survey.  Table 1a “Job Title of Respondent” indicates that 5 of 
the 9 surveys (56%) were completed by the multifamily housing development’s property manager.
 
11%
56%
11%
22%
0%
Table 1a   Job Title of Respondents
Property Owner
Property Manager employed by
multifamily housing development
Property Manager employed by
real estate/property management
firm
Property Maintenance staff
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2. Approximate Age of the multifamily housing properties’ units.  Table 1b “Property Age” indicates 
that 5 of the 9 respondents (56%) identified their property’s age as 11-20 years old. 
 
3. Approximate Units in Multifamily Housing Complex.  Table 1c “# of Apartment Units” indicates that 
the majority of respondents (7 of 9, or 78%) reported that their multifamily housing complexes had 100 
or more individual apartment units, whereas the remaining two respondents had 5-9 units or 10-19 units 
(11% respectively) in their multifamily complexes.  The researcher’s goal of collecting data from more 
than 100 individual apartment units was met. 
 
 
22%
11%
56%
11%
0% 0%
Table 1b  Property Age
Newer construction < 5
years old
6-10 years old
11-20 years old
21-30 years old
31-50 years old
51 or more years old
0%
11%
11%
0%
0%
78%
Table 1c  # of Apartment Units
2-4 units
5-9 units
10-19 units
20-49 units
50-100 units
> 100 units
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PART II.  ENERGY EFFICIENCY AND SUSTAINABILITY MEASURES.  Respondents were asked to 
“check all that apply” to select from a checklist of energy-saving measures utilized in their multifamily 
apartment units.  The results below show trends, as the results do not total 100%. 
4.  Amenities Offered in Multifamily Housing Complex.  Table 2a “Multifamily Housing Amenities” 
(next page) reveals that the two most commonly offered amenities provided to tenants were “indoor and 
outdoor amenities” (8 responses) such as fitness areas, walking paths and bike trails, playgrounds, etc. 
and common/shared ‘green’ space for tenants (6 responses).  Other trends included offering ‘green’ 
transportation amenities such as bike racks or storage, electric car-charging stations (5 responses) and 
the property’s walkable location to shops, services, mass transit (4 responses).  One respondent 
commented, “Converted parking lot and hallways to LED lighting.” 
 
 
5.  Heating, Ventilation and Air Conditioning (HVAC) and Electrical.  Table 2b “HVAC and Electrical” 
reveals that multifamily complexes in Lincoln are implementing a variety of energy-conservation 
measures and installing energy-efficient features in in their units. Caulking and/or weather stripping 
windows and doors, as well as installing programmable thermostats and interior window treatments that 
minimize heating/cooling costs were the top trends mentioned by 6 respondents, with installation of 
Energy Star® windows and replacement/installation of energy efficient air conditioning ranking second 
0
1
2
3
4
5
6
7
8
9
Table 2a  Multifamily Housing Amenities   
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and third, with 3 and 2 responses, respectively.  One “other” comment from a respondent indicated that 
their multifamily complex installed double glass windows and patio doors, wall air conditioning units, 
and was all electric, with no gas services. 
  
 
6. Appliances.  Table 2c “Appliances” reveals the majority of respondents (6 responses) replaced outdated 
kitchen appliances (i.e. refrigerators, dishwashers, stoves, etc.) and washers/dryers with new energy-
efficient appliances, many of which were Energy Star® appliances (3 responses).   
 
 
0
1
2
3
4
5
6
7
Table 2b  HVAC and Electrical
0
1
2
3
4
5
6
7
Replace outdated
kitchen appliances
Install Energy Star ®
appliances
Insall energy efficient
W/D
Other
Table 2c  Appliances 
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7. Water Conservation.  Table 2d “Water Conservation” indicates that respondents were more reactive 
than proactive in water conservation, overwhelmingly citing the “repair of leaky kitchen, bath, and/or 
laundry faucets” as a primary energy-saving measure (8 of 9 responses).  The installation of Energy Star 
® water heaters and lowering water heater thermostats to 120 degrees Fahrenheit were mentioned by 3 
respondents.  The installation of a tankless water heater, tankless water heater, and WaterSense low-
flush toilet using 1.28 gallons or less per flush were also cited.  No other WaterSense features were cited 
as being installed, nor was any effort made to promote energy-saving usage among tenants by taking 
showers instead of baths or washing/drying only full loads of laundry. 
 
 
 
8.  Lighting.  Table 2e “Lighting”(next page) received fewer responses than other categories, with only 
four respondents answering questions in that section.  All four respondents (100%) cited replacing 
incandescent lightbulbs with Light Emitting Diode (LED) or Compact Fluorescent Light (CFD) bulbs as 
their primary energy-saving measure.  The second most popular response, painting interior walls in light 
colors to minimize the need for artificial lighting was cited by two of the four respondents (50%) with 
one response cited for installing Energy Star® light fixtures and outdoor motion sensors that 
automatically turn on/off lights as needed.  Two “other” respondents cited that they had either completed 
or were in progress of converting hallway lighting to LED bulbs. 
0
1
2
3
4
5
6
7
8
9
Table 2d  Water Conservation
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9. Waste/Trash Management.  Table 2f “Waste/Trash Management” (next page) reflects that the majority 
(7 of 8, or 85%) of respondents have implemented recycling programs or initiatives in their multifamily 
housing complexes.  This finding correlates with data collected in the demographics section of the 
survey, wherein 7 of the 9 multifamily property respondents (78%) were multifamily complexes with 
100 or more apartment units.  This finding is meaningful, as it indicates that Lincoln’s large residential 
multifamily housing complexes are complying with the city’s Municipal Code 8.32.040 “Corrugated 
Cardboard Disposal Ban” ordinance, effective April 1, 2018, and demonstrates the success of mandatory 
legislation as mentioned in the literature review. Additional waste/trash measures cited by respondents 
were utilizing trash pickup services that require tenants to separate trash from recyclables as well as 
educating tenants on the benefits of recycling, what can/cannot be recycled, and encouraging tenants to 
participate in recycling.   
0
1
2
3
4
Incandescent
lightbulbs
replaced with
LED or CFD
bulbs
Interior walls
painted light
colors
Install Energy
Star® light
fixtures
Install
automatic
turn-on
outdoor
motion lights
Install light
dimmers,
photo sensors,
room
occupancy
sensors
Encourage
tenants to turn
off lights when
leaving room
Other
Table 2e  Lighting
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PART III.  BARRIERS, CHALLENGES AND INITIATIVES.  Survey completers were asked to “check all 
that apply” to select from two checklists that address both barriers and challenges as well as incentives for 
implementing energy-saving, sustainability initiatives in their multifamily housing complexes.  The results 
show trends, as results do not total 100%. 
10.  Barriers and Challenges.  Question 10 asked respondents to identify what barriers or challenges have 
discouraged or prevented them from implementing energy-saving initiatives in their multifamily 
apartment complexes.  Table 3a “Barriers and Challenges” (next page) indicates that the two most 
commonly cited barriers were lack of control over tenant behavior, including lack of tenant motivation 
to be energy efficient, and financial challenges due to lack of capital or accessible financing.  Other 
respondents cited split incentives, in which the tenant benefits from energy-saving financial incentives, 
but not the landlord.  This concurs with findings mentioned in the review of literature, wherein property 
owners/managers were reluctant to invest in energy efficient measures when the expense outweighed the 
benefits.  Other barriers and challenges selected by respondents included limited energy programs 
specifically directed to the multifamily market, lack of knowledge about existing energy programs and 
funding, and lack of licensed contractors to install solar, wind, and other alternative energy equipment. 
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8
Table 2f  Waste/Trash Management
32 | P a g e  
  
One “other” responded commented, “Owner’s decision,” implying that the property owner may have 
been thinking of the split incentive option. 
 
 
11.  Incentives.  Question 11 asked respondents to identify possible incentives that would encourage them 
to take advantage of energy-saving initiatives in their multifamily apartment complexes.  Table 3b 
“Incentives” indicates the most popular incentive mentioned by respondents was multifamily energy 
efficiency rebate programs.  Ranking second among respondents were three incentives: (1) financial 
incentives to use alternative power sources, (2) information about energy efficiency programs and 
services for the multifamily market, and (3) requiring tenants to pay their own utility and water bills.  
Other incentives mentioned included voluntary or mandated participation in energy efficiency programs 
at the city/community/county or state levels, voluntary participation due to increased tenant demand for 
energy-efficient appliances and housing, and better communication and coordination among efficiency 
programs and contractors.  No respondents identified the opportunity to participate in energy audits or 
participate in the EPA’s Energy Star® program as incentives.  All of these responses concur with similar 
findings mentioned in the Review of Literature.   
0
1
2
3
4
Table 3a  Barriers and Challenges 
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Table 3b  Incentives
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Chapter 5 
Recommendations for Further Study 
 
 Upon completion of this study, the following recommendations are suggested by the researcher: 
1. It is recommended that a larger population be sampled, to provide greater opportunity for research 
validity and reliability; 
2. It is recommended that a future study survey only multifamily apartment complexes of 100 or more 
individual apartments/units. Because some categories in the survey did not receive responses from all 
nine participating respondents, a possible explanation may be that smaller apartment complexes did not 
offer energy-saving features or participate in energy-saving measures, and therefore, did not respond to 
those questions. 
3. It is recommended that future research focus on one particular energy-saving measure (i.e. water 
conservation), instead of a cross-section of all categories (water conservation, lighting, appliances, etc.). 
4. It is recommended that future studies also survey other stakeholders (i.e. energy or utility companies, 
appropriate agencies and entities, etc.)  instead of only property owners, managers, maintenance staff. 
5. It is recommended that future research focus entirely on tenant behavior and motivation for adopting 
energy-saving, conservation, and recycling measures.   
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APPENDIX A 
Survey Instrument 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
Factors Perceived by Multifamily Property Owners and Managers  
As Beneficial in Improving Energy Efficiency 
Survey Questionnaire 
 
Part I.  Demographic Information. Please answer the following questions regarding the multifamily housing property(ies) that you 
own, manage, and/or maintain.  To check appropriate response(s), double click inside the gray shaded box(es) to mark “checked.” 
1. Job Role/Title of person completing this survey:  Check one (double click inside the gray-shaded box): 
  Property Owner         
  Property Manager employed by the multifamily housing development   
  Property Manager employed by a real estate or property management firm  
  Property Maintenance Staff         
  Other:  Please specify 
 
2. What is the approximate age of the multifamily housing properties units that you manage:  Check one. 
  Newer construction less than 5 years old  
  6 – 10 years old   
  11 – 20 years old  
  21 – 30 years old  
  31 – 50 years old  
  51 years old or greater  
 
3. What is the approximate total of housing units/apartments in your multifamily housing complex:  Check one. 
  2 – 4 units       20 – 49 units   
  5 – 9 units       50 – 100 units   
  10 – 19 units       More than 100 units  
 
Part II.  Energy Efficiency and Sustainability Measures.  Please check all that apply for energy-saving measures utilized in your 
multifamily housing properties. 
 
4. What amenities, if any, does your multifamily housing building/complex offer?  Please check all that apply 
  Common/shared ‘green’ space for tenants        
  ‘Green’ cleaning products used by maintenance instead of harsh chemical cleaning products  
  ‘Green’ transportation amenities          
(i.e., electric car-charging stations, bike racks or storage) 
  Indoor and/or outdoor amenities that encourage a more active lifestyle     
(i.e., fitness area, walking path, bike trails, playground) 
  Leed “green building” designation/certification       
  Walkable location to shops, services, mass transit etc.       
  Other:  Please specify 
  
My name is Alex Arneson.  I am a senior from Wayne, Nebraska, majoring in Environmental Studies at the University of 
Nebraska-Lincoln. My senior thesis, Factors Perceived by Multifamily Property Owners and Managers as Beneficial in Improving 
Energy Efficiency, focuses on the topic of energy efficiency and sustainability in multifamily housing. As a property owner, 
manager, or maintenance staff person for multifamily housing properties, I would appreciate your willingness to participate in 
a brief 11-question survey about energy efficiency measures and incentives related to the multifamily properties you own, 
manage or maintain. Your information will remain confidential and anonymous, but will provide a valuable contribution to my 
research study.    
Instructions:  Please complete the survey and return within one week (7 days).  Your opinion, time and effort are greatly 
appreciated. Email completed survey as an attachment OR mail to the following address.                 Thank you, Alex Arneson 
alexarneson1115@gmail.com          Alex Arneson             3031 Fletcher Avenue, #193                  Lincoln, NE 68504 
NOTE:  If you own/manage multiple complexes of 
different ages, please complete additional survey 
instrument for each property complex. 
 
 
  
 
 
5. Heating, Ventilation and Air Conditioning (HVAC) and Electrical.  Please check all that apply 
  Caulk and weather strip windows and doors        
  Installation of Energy Star® windows        
  Installation of interior window treatments that minimize heating and cooling costs   
  Installation of exterior awnings, blinds and overhangs that minimize heating and cooling costs 
  Installation of programmable thermostats        
  Installation or replacement of energy-efficient ceiling fans     
  Installation or replacement of older windows with energy-efficient windows    
  Installation of storm windows and doors        
  Posters/flyers encouraging tenants to adjust heat/AC for energy efficiency in peak periods  
  Replacement of older air conditioning systems or installation of energy-efficient AC   
  Replacement of older heating systems or installation of energy-efficient heating system   
  Other:  Please specify   
 
6. Appliances.  Please check all that apply 
  Installed Energy Star® appliances         
  Replaced outdated kitchen appliances (refrigerators, dishwashers, with newer appliances)  
  Replaced outdated washer/dryer with energy-efficient appliances     
  Other:  Please specify           
 
 
7. Water Conservation.  Please check all that apply  
  Installation of Energy Star® water heaters        
  Installation of solar water heaters         
  Installation of tankless water heaters         
  Installation of water-efficient faucets/controls that turn off the water flow automatically  
  Installation of WaterSense faucets and aerators       
  Installation of WaterSense low-flush toilets/urinals that use 1.28 gallons or less per flush  
  Installation of WaterSense controllers for outdoor irrigation systems     
  Installation of WaterSense showerhead           
  Posters/flyers encouraging tenants to take short showers instead of baths    
  Posters/flyers encouraging tenants to wash only full loads of clothes, dishes    
  Repair of leaky kitchen, bath and laundry faucets       
  Set lower water heater thermostat to 120O Fahrenheit         
  Other:  Please specify           
 
 
8. Lighting.   Please check all that apply 
  Incandescent lightbulbs replaced with LED or Compact Fluorescent Light (CFD) bulbs   
  Installation of Energy Star® lighting fixtures        
  Installation of light dimmers          
  Installation of lighting photo sensors         
  Installation of outdoor motion sensors that automatically turn lights on when needed   
  Installation of room occupancy light sensors        
  Interior walls painted light colors to minimize the need for artificial lighting    
  Posters/Flyers encouraging tenants to turn off lights when leaving the room    
  Other:  Please specify  
  
  
 
  
 
 
9. Waste/Trash Management.   Please check all that apply 
  Implement recycling program/initiative in your multifamily housing complex   
  Install mechanized diverters in existing waste chutes to sort trash, recyclables, and compost  
  Install trash compactors in individual apartment units       
  Provide tenants with indoor recycling containers for individual apartments and common areas  
  Posters/Flyers that educate tenants on the benefits of recycling, what can/cannot be recycled, and encourage tenants to 
participate in recycling program        
  Utilization of trash pickup services which requires tenants to separate trash and recyclables  
  Other:  Please specify        
 
Part III.  Barriers, Challenges and Incentives.  Please check all that apply in each of the two sections below that address 
barriers/challenges and incentives for energy-saving, sustainability initiatives in your multifamily housing. 
 
10. Barriers and Challenges.  Please check all that apply about barriers and challenges that possibly discourage or prevent you 
from implementing energy-saving initiatives in your multifamily apartments: 
  Financial challenges due to lack of capital or accessible financing options     
  Financial challenges due to tight construction budgets        
  Financial challenges imposed by requirement to accept lowest bid with no ‘green’ upgrades or retrofits  
  Financial restraints due to low-income renters, causing property owners/managers struggling to finance repair projects or 
invest in energy efficiency projects         
  Lack of control over tenant behavior, including lack of motivation by tenants to be energy-efficient  
  Lack of knowledge about the availability of existing energy-efficiency programs, initiatives, loans, etc.  
  Lack of licensed contractors to install solar, wind, etc. equipment      
  Limited energy efficiency programs and services for the multifamily market     
  Split incentives, in which tenant benefits from energy-saving financial incentives, but not the landlord  
  Other:  Please specify         
 
11. Incentives.  Please check all that apply about incentives and opportunities that have/would encourage you to take advantage 
of energy-saving initiatives in your multifamily apartments: 
  Better communication and coordination among efficiency programs and contractors    
  Financial incentives to use alternative power sources        
  Information about availability of energy efficiency programs and services for the multifamily market  
  Multifamily Energy Efficiency rebate programs         
  Opportunity to participate in comprehensive Energy Audits       
   Require tenants to pay their own utility and water bills        
  Voluntary/mandated participation in energy efficiency Imposed at the community/city/county or state level(s)   
  Voluntary participation in the Environmental Protection Agency’s Energy Star® Program     
  Voluntary participation due to increased tenant demand or preference for sustainability features and energy-saving 
appliances in today’s housing market         
  Other:  Please specify            
   
 
 
  
Thank you for completing the survey instrument to meet the graduation requirement in my Environmental 
Studies program. Your participation is greatly appreciated. All respondents, their responses and comments 
are confidential. Please submit completed survey by email or mail within one week.                        
Alex Arneson     alexarneson1115@gmail.com      3031 Fletcher Avenue #193        Lincoln, NE 68504 
